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2 Introducing myself

• Netherlands, Son (Eindhoven)
– Married, two daughters (4 and 7 years old)

• Physics (EUT)
• Post-masters programme Software Technology (EUT)
• Philips CE (1 year)
• BSO ! Atos Origin  - Technical Automation (10 years)

– Consultant / Architect
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IEEE 1471 definition

Architecture = 
the fundamental organization of a system embodied in 

its components, their relationships to each other and 
to the environment and the principles guiding its 
design and evolution.

where:
– fundamental organization means essential, unifying concepts and 

principles
– system includes application, system, platform, system-of-systems, 

enterprise, product line, ...
– environment is developmental, operational, programmatic, … context of 

the system
(IEEE 1471)

Architecture from a business perspective

4 Topics

1. Software intensive systems
2. Software in the value chain
3. Software as a business enabler
4. A reference model for architecture

Presentation based on IGSA project, performed by 
Atos Origin TA and Philips Research SwA
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5 Topics

1. Software intensive systems
2. Software in the value chain
3. Software as a business enabler
4. A reference model for architecture
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6 Software intensive systems
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7 Software intensive systems

• Software development cost is big part of R&D cost
• Software size tends to be big (MLOC range)

– Professional products
– High-end digital consumer products

• Performance and reliability are major issues
• Tight coupling with other disciplines

Architecture from a business perspective

8 Copier
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9 Consumer electronics
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10 Some trends

• Distribution
– Remote operation
– Co-operation over networks

• Inter-operability
– Co-operate with existing systems in environment

• Integration with re-used software (COTS, legacy, platform)
– To lower development cost
– To compensate for insufficient sw development productivity/quality

• Componentization
– To enable the items above

• (Dynamic) (re-)configuration / adaptation
– Personalized behaviour
– Portability to different environments
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11 Topics

1. Software intensive systems
2. Software in the value chain
3. Software as a business enabler
4. A reference model for architecture
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12 Value chain
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13 3D reconstruction (X-ray)

Architecture from a business perspective

14 High-end TV
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15 Smart lens support (waferstepper)
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16 Business requirement 1
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Software must 
exploit technological 
capacity to provide 
maximum end-user 

value
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17 Dunn’s law

Dunn’s law:

“In embedded systems a software team doubles every
four years to keep up with Moore’s Law”

Doug Dunn 
President and Chief Executive Officer  ASML

! Software development costs are becoming 
dominant in the total R&D costs

Architecture from a business perspective

18 Law of diminishing returns

The Law of Deminishing Returns, or:
“Why is it impossible to grow all of the world’s wheat 

in a single flower pot?"
– The answer is the Law of Diminishing Returns. If we fix 

the quantity of land, adding more and more labor brings 
proportionately less and less wheat

– The Law of Diminishing Returns is based on the 
assumption that there is an important factor of 
production whose quantity is fixed

The software production process exhibits diminishing returns 
because of the costs of communication that rise 
exponentially with team size, and the limitation of a person’s 
time for communication 

(See, a.o., Brooks, The mythical man-month, 1995 edition)
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19 Communication and profit

A good R&D organization limits cost and lead-time by limiting the 
amount and the complexity of human communication

Lead time versus number of engineers
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20 Early problem detection and profit

Impact of 
wrong design 
decisions

Impact = consequence  x  repair 
effort

Time

Materialized 
problems

Amount

Experience with large software systems shows that 
over half of the defects found after product release 
are traceable to errors in early product design. 
Furthermore, more than half the software life-cycle 
costs involve detecting and correcting design 
flaws. Beregi (1984)
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21 Business requirement 2
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22 Topics

1. Software intensive systems
2. Software in the value chain
3. Software as a business enabler
4. A reference model for architecture
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23 Software development mission

Software development mission:

Transform technological and organizational capacity 
to maximum end-user value as efficiently as possible

Architecture from a business perspective

24 Business continuity

Technology Technology 
RoadmapsRoadmaps

Organizational Organizational 
RoadmapsRoadmaps

Product/market Product/market 
RoadmapsRoadmaps
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25 Roadmap-aligned SW assets

Software asset program
development

Data collection and
performance modeling

Policy and planning

Product creation and generic development

Implementation Monitoring

Budgets, goals,
policies, roadmaps

Develop, maintain and
use the assets in various

projects

Spot potential new
assets and monitor

asset use &
degeneration in the

projects
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26 Example business planning

• T : Market introduction
• T – 1 year: Product realization project performed
• T – 2 years: Re-usable assets produced
• T – 3 years: Reference architecture updated
• T – 4 years: Roadmap planned

! Architect involved 4 years before market introduction
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27 Software as a business enabler

• Transform technological and organizational capacity to 
maximum end-user value as efficiently as possible

• Ensure business continuity by developing and monitoring 
roadmap-aligned software assets

! Software architecture must support these processes

Architecture from a business perspective

28 Topics

1. Software intensive systems
2. Software in the value chain
3. Software as a business enabler
4. A reference model for architecture
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29 Architect’s field-of-playSupport needs of end-users, including 
installation, service, diagnostics, startup, 
shutdown etcetera. Exploit and fit the technological capacities.

Guard technological budgets.Define and communicate:
Design decisions, rationale, style and 
component classifications, 
mechanisms, patterns, infrastructure, 
naming conventions, guidelines

Identify stakeholders.
Their needs, constraint and expectations.
Support these with the architecture.
Manage trade-off consensus process.

Identify these assets.
Set up architecture to support them.
Guide their development.

Define iterations, loosely coupled work 
packages, CSI’s.
Guide and guard the engineering crew.

Architecture from a business perspective

30 Symptoms of architecture problemsSymptoms: Software behaviour difficult to 
analyze, inadequate fault handling, difficult to 
install or upgrade, difficult to operate the 
software

Symptoms: Performance problems, out of 
resources during final stages of integration, 
race conditions, deadlocks, difficulty in 
porting software

Symptoms: Long learning curves to 
understand the architecture, 
conflicting solutions to common 
problems, re-use almost impossible

Symptoms: Unsatisfied stakeholders, 
stakeholders have no idea of architecture 
abilities and contraints, perceived software 
quality is insufficient

Symptoms: Unable to keep up with roadmaps 
or competition, re-use as goal instead of 
means, re-usable architecture destroyed 
under project pressure 

Symptoms: Difficulty in defining and planning 
work packages, integration nightmare, multi-
site integration problems, architecture not 
implemented as intended
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31 A reference model

Can we develop a reference model to measure the “goodness” 
of an architecture?

• Based on areas in architecture field-of-play

Yes, this seems feasible
• Collected good practices for each area in field-of-play

– From literature, cases, expert opinions

• First version ready: 60+ good practices in total
• Can be used as reference (like KPA good practices)

Architecture from a business perspective

32 Questions/Discussion

Frank.vandenBerk@AtosOrigin.com


